Calmodulin inhibits entry of Bordetella pertussis adenylate cyclase into animal cells.
Bordetella pertussis, the pathogen responsible for whooping cough, releases a soluble calmodulin-sensitive adenylate cyclase into its culture medium. Recently, Confer and Eaton [Confer, D., & Eaton, J. (1982) Science (Washington, D.C.) 217, 948-950], as well as Hanski and Farfel [Hanski, E., & Farfel, Z. (1985) J. Biol. Chem. 290, 5526-5536], have shown that crude extracts from B. pertussis containing adenylate cyclase activity cause elevations in intracellular cAMP when incubated with human neutrophils or lymphocytes. These investigators proposed that the bacterial enzyme enters animal cells and catalyzes the formation of cAMP from intracellular ATP. In this study, B. pertussis adenylate cyclase was purified to remove contaminating islet activating protein and examined for its effects on intracellular cAMP levels of human erythrocytes and N1E-115 mouse neuroblastoma cells. In both cases, the enzyme catalyzed the formation of intracellular cAMP. Addition of calmodulin to the adenylate cyclase preparations completely inhibited formation of intracellular cAMP catalyzed by the bacterial enzyme, indicating that cAMP was not synthesized extracellularly and then taken up by the cells. These experiments illustrate that the bacterial enzyme does enter animal cells and that the enzyme-calmodulin complex does not.